16.6.3 and 16.6.3.1 are regarded in the fire fighting industry as requiring that fire fighting pumps come 
equipped with a 2.S" or pony inlet. Both submission are relevant to the Examiner's new comment 
regarding pump inlet sizes. 


Respectfully Submitted, 
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Words that aie believed to be registered trademarks have 



||.j»t-are 


jowh tcTJi^e^^irf^t r^tra^ons are^^b^i^'tli"*' ' 

_,__iUpital%d ait alibfidcntia^as traSomarki^ Thfii,,a«y' 

'inclusion of any word in thj[s Dictionary is noi^ however, an 
cxprMkon of the PubUshcr's opim 

trad^k^^MiA^.,^ tea }«; ts. kT ij,. rw v ftj 



by any.^uns, electronic c^mecha4|pal% ^ 
in^:jphiDtocOpying an^racordin^cff by ^y informa^^ stor- 
age oxijetiicvalVsteni witi^out tlic Rnor wAttcnpi^mlisiQn,^.^ 
of Houghton Mifflin Company^ unless such copying is ex- 
pressiy permitted by federal copyright Uw, Address in- 
quiries to Permissions, Houghton Mifflin Company, z r««v 
Street Boston, MA 02108. 

libiaxy of Congiess Cataloging in Publication Dau 
Main entry under title: 

Webster's n new Riverside university dictionary. 

I. English language— Dictionaries. I. Riverside Pub- 
lishing Company. II. Title: Webster's two new Riverside 
university dictionary, m. Title: Webster's 2 new River- 
side university dictionary. 
PE1625.W244 1984 423 83-3799 
ISBN: 0-395-33957-X (thumb index, trade edition) 
0-395-37928-8 (high school edition) 

Manufactured in the United States of America 


''^st Available Con- 


Lexicarahd Electron 


'f!if^il|i^|l r - II r 



'Explanatory Diag|^am: 
^Explanatory NoteS'"^ 
lA Goncise Guide to"; 

Problems -in Englislf U{ 

. J Reduridant E^^i^^icffis 
'Students' Guide to T- 
jBusihess Lietter-Stylej 
^Fgrms bf Address % . 
>i^}!f'^?^?^ions ^d Lai 
^Pronunciation SymboJ 
•iitNew Dictionai^ibf^i 

^iPigraphical Names . 
geographic ^^pS^. 
'Foreign Words ^d Ph) 
Jfabiiof Measweikent 
'Si^.and-Symbols"':.". 

■••,:..cr .•• iv/Jormis-K iiiiifi^ . 
• •"" . •■ • •• • . • > ;.:h 

' w" '•• •• ri£i«a..no 

^'^•••-^ ^- 

.n,o:. . , - • ' " . / r. 

*: \ 


■IM iMi 'Mfl'HI' ' ' 'P" 


up of omnized crime figures workilisto 
id gamblm^ 2. An agency that sells ori^ 
nber of newspapers or periodicals olnml* 
itica, or jurisdiction of a syndic or bo^ 
» -eat-in& -cateo. — vf<2.TO 

To sell (e.g., an article) through' a oys^ 
0 organize a syndicate. • . • :'>'^i^. 
[Gk. sundjozn^ concurrence of sys^ 
uoeia to nirL] 1. A group of-slgna obS 
tidicate or characterize a disease, psyeb^ . 
inonnal condition. 2. a. A comples 
dstencc of an undesirable conditioa'C? 
characteristic behavior pattern. e=a^ 

icfi) n. [Lat < Ck. sunekdokhi < Ata:^ 
n-» with + ekdekhesthai, to undeisto^ 

0 take).] A figure of speech byiwhie&O 
for a less inclusive term or idce\C3SQ| 

w for a police officer. ^yii'oc«d«&^ 

!/. vai. of SYNOzaous. ' • * > 

a The study of the enviromneittd 
immunities of organisms. ^lyn'oco* 
loff'i'cal fld;. •, : *\.*fti. 

rc«9lo (sl-nira-sis) a, pi -oco (K&fi 
ainsis < sunaireia to draw >togetlt&7i3 
take.] L The drawing together intDXi3i3 
3wels ordinarily pronounced sepomte^. 
quid component of a gel • i- < -.'^..xs^ 
r-) a [NLat syuergida < Gk. iuafflgCi 
ERCISM.] One of two small cells 
aibiyo of a seed plant. .' - -fXf^-a 

n. [Nlit: synergismm < Gk. am3tS^. 

1 + c/gon. work.] L The action of tc^. 
or organisms to achieve an effect^^ 

incapable. 2. The theological ^doctiii^ 
by a combination of human >wlU'Q&:^' 
( jfttTk), oyn^cr'olc (sl-nfirllk) djfcc. 

. An adherent of theological Sfoex^C^ 
tance. -^nm'ef*slo'tl«, oyn'os'Sfc^ 
yadv. • • -r , :ia;<5 

ffica SYNERGISM 1. • , \ Sttp '' 

sunuis, understanding <'SuniflastrC3 
f hiendi, to send.] A- construciiflai£Q 
er but agrees in meaning with the - 
raves, tell them to wait ud-i' - 
e8«tlie^ln (slnTs-the'zh*) it' [STO»^ 
on in which one type of stimubtSo 
ter, as the hearing of a sound KOiis&X^ 
ilization of a color. . -^yn'co^&xiiafib 

var. o/ STNIZESIS. J^w . 

N(THEnC) + FUEL.] A liquid, gDOOSi , 

:rived from naturally occurring licQ 

I. . ♦"S'T-fQI^ 

nision of two gametes. — uy it tjUid Sb 
Ing'g9-mas) ad?V ."i.w'ajQi 
1 Sexual reproduction. O7a'oo<c:k(^ 

^Ifl (slnT-zC'sis) rL/ pl.->ioco^ 
<ns < junizein, to collapse nmC O 
Q.] L Cbntraction of two syllaMeot&3 
ion two adjacent vowels. 2. BioL 1^ 
chromatin contracts into a masohte^ 
• • > Hr:r 
-e-sn) n. [STN- + Gk. kflruonf:BciS 
; immediately after fusion of the^;£^ 

it synodm < Gk. nmodos. meed^ : 

I I. A council of churches or dda:^ 
isscmbly. — oyn'od-ol (sln'a^dal) C^J. 
JO eyn^od-ic (-nOdlk) adU JURi^ 
I synod. 2. Relating to the contuaetfo^ 
trval between two successive 'can|QC^ 
with the sun. ^yii>od'l<cQM7'^& 

•cious (sl-nC'shw) adi. -{SW.^"* 
male and female organs in the r^r^ 

l£ sinonyme < Lat synonymum .< <^ 
onymous.] 1. A word having a sssS 
le same as that of another word lil^ 
xpression accepted as a figantlV3«o 
r word or expression. 3. Bioi.-. A-tQO 


er ipet ebe hw which 
t paw, for oi noise - ACiS 
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synonymist O systemize 


Mic name of an organism that is equivalent to or has been super- 
gflcd;. by another designation. — oyn'o-nymlc (-nlmTk), 
fln'OTiym'l«cal ad). — oyn'ovyml-ty (-nlml-te) a 
lyn'onTTulot (sl-nOnVmlst) n. One who studies or discriminates 

Q&onyms. 

fynwymize (sl-nfln'a-mlz') vt -mlze4t-ml2<iiio,4iils*ea To 

pmide or analyze the synonyms of (a word). 
Pj^Tmouo (sl-nfin'd-mas) adl (Med. Lat. synonymuj < Gk 
^msamos ; sun-, same + onoma name.] Expressing the same or 
wiiy the same meaning as another word. — oyii>(m'y-mouo*iy adv. 
ftwrnrynoy (sl-nfin'^-mC) n.. pi -mieo. L The quality or state of 
raj synonymous. 2. Study and c^ssification of synonyms. 3. A list, 
raok, or system of synonyms. 4. A chronological Ust or record of the 
Ktotific names applied to a species and its subdivisions 
M«op«lo (sl-nflp'sis) a, pi -oco (-s«z') [LUt. < Gk. sunopsis, gen- 
fid Tiew : sun-, together + opsls. view.] A brief oudine or statement 
ai top ic :ABmAcr. 

^irap^ize (sl-nfip'slz') vt nalxed, -oiz-ins, •olx'co. [LGk. 
caopsizein < Ck. sunopiis, general view, —sec SYNOPSIS.] To give or 
fliitt I synopsis of (a topic). 

.SB«op^C (sl-n6p'tlk) also syn-op^^cal ( tl-kal) adi. 1. Of or 
Wni I synopsis. 2. Presenting an account from the same viewpoint 
iUicd esp. of the first three Gospels of the New Tesumcnt, which 
canupond closely. 3. Involving or presenting data on atmospheric 
ad weather conditions over a broad area at a single given time, 
f^'op'ti'cal'ly adv. 

ro*to^ (sln'fls-td'als) n., pi -oeo (-sfiz') [syN: + Ck. osteon, 
.+ -OSB.] Fusion of two bones. — oyn'oo-toflc (-tOtTk) ad; 
^iMKvl'a (sI-nO'v8-3) XL [NLat] A clear, viscid lubricating fluid 
Bated by membranes in joint cavities, sheaths of tendons, and 
Jamit -^ynni'Tl^al adi 
I fl .po^'tlo (srn>vrtfs) a. [synov(ial membiuine) -I- .rns,] In- 
* guniiution of a synovial membrane. 
Spi<oep*al'6iis (sIn-sep'Mas) adj. Gamosepalous. 
;On<actico (sin-tlk'tlks) a [< SYNTACnc] (sing, or pi in num- 
te> Tlie branch of semiotics that deals with the formal properties of 
jl^ and symbols. . 

pn-taa (sin'tiks') n. [Fr. jyntaxc < LLat syntaxis < Gk. suataxis < 
mmin, to combine : sun-, together + tassein, to anangc.] 
h a.:The way in which terms are combined to form phrases and 
a«ciice8.'b. The branch of grammar, dealing with the formation of 
pmes and sentences. 2. Computer Scl The rules governing the con- 
dnction of a machine language. — oyntoc'tle (-tik'tik), oyntae'- 
(kol adj. — oyn*tac'ti*cal*l7 ^dv. 

ipthe^lfl (8ln'thl-8l8) n., pj. -oeo (-sfa') [Ut. < Gk. sunthesis < 
-cntithemii.to put together : sun-, together + titbenai. to put] 
ikfl. Fusion of separate elements or substances to form a coherent 
mt'h* The whole so formed. 2. Chem. Formation of a compound 
no its constinients. 3. Phiios. a. Reasoning from the general to the 
gticular : logical deduction, b. The combination of thesis and an- 
mttis.in the dialectical process, producing a new and higher form 
.cf being — oyn'tl&e*oiat n. 

^thcflia gao n. A synthetic fuel produced by controlled combus- 
on of coal in the presence of water vapor. 
I^ihe'slzc (sin'thr-slz') aJso oyn4he-tize (-tiz') v. -olxcd^ 
«faHiiO, -oix^ aha -tlxed, .tis*lii& .tix-«o. — vt L To combine 
Qu.to form a new, complex product 2. To make by combining 
> ^tc elements. — vi. To form a synthesis, 
imrthe-oiz-er (sin'thl-srzar) n. 1. One that synthesizes. 2. A ma- 
I ^ having a simple keyboard and using solid-sute circuitry to 
Gplicate die sounds of musical instruments, often up to 12 instru- 
: ema simultaneously. 

(^nlheHc (sIn-thetTk) also syn-tlietd^cal (-I-ksl) adj. [Gk. 
J3Bthctikoj, component < suntitheimi, to put together, —see syn- 
.JHBB.] 1. Relating to, involving, or having the nature of a synthesis. 
jlQiem. Produced by synthesis, esp. not of natural origin : 
B4NMADB, 3. Not genuine : artoicial <synthetic charm> 4. De- 
Wjajs language, as Latin or Russian, that uses inflectional affixes 
B opress synuctic relationships. — n. oynthetic A synthetic 
emiul compound or material. — oyn-tbefi^cal^ly adv. 
' gitthetlc diTision n. A method of dividing a polynomial by 
* other, when the second is of first order, by writing only the coeff i- 
^of the terms and changing the sign of the constant term in the 

QQlro^hism (sin-trfi'flz'dm) xl An ecological relationship in 
microorganisms are mutually dependent upon one another 

,'0outritional requirements. 

I^pphcr (srfar) vt. -phoed, -plierHno, ^hcm [Alteration of a- 
BEL] Jo overlap and even (chamfered or beveled pbnk edges) so as 

^nnn a flush surface 


bphil- ptef. vol. of SYPHILO-. 
phi'lis (sif >lls) n. [NLat., alteration of SyphiJuJ, protagonist of 
fipoem by Girolamo Francastoro (14^^1553) in which he is repre- 
jBttd as the fint victim of the disease.] A chronic infectious vene- 


|boot ouont ththin tfathis flcut driizge y young 
illibose zhvioion a about, item, edible, gallop, circus 


real disease caused by a spirochete, Treponema pallidum, 
ttansmitted by direct, usu, sexual contact and progressing tiirough 
three stages respectively characterized by local formation of 
chancres, ulcerous skin eruptions, and systemic infection leading to 
general paresis. — oypli'i*Uf ic (-UtTk) adj. & n. 
oyphilo- or oyphil- pre/. [< syphilis.] Syphihs <syp!u7oma> 
oypb-iaoid (slPa-loid') adf. Characteristic of syphilis. 
S7phH*lol*o*87 (sif a-lfll'd-jC) a The sum of knowledge concerning 
the origin, nature, course, complications, and treatment of syphilis. 
— oyph'Moro*8iot n. 

syph-i-lo-ma (sif a-l^ma) n., pi -mno or -mntn ('m>t9). A le- 
sion formed in an advanced stage of syphilis : gumma, ^^yph i- 
lom'atoiifl (-lOm'd-tas) adj. 
sy*phon (srfjn) n. & v. var. of siphon. 

Syrette (sl-riit'). A trademark for a collapsible tiibe having an at- 
tached hypodermic needle containing a sinj^e dose of medicine. 
Syrt'ac (sli'C-ik') n. An ancient Aramaic language spoken in Syria 
from the 3rd to the 13th cent a.D. that survives as the liturgical 
Ungiage of several eastern Christian churches. 
Syri'an (slr'C-an) adj. Of or relating to Syria, its people, or its cul- 
ture. — n. L A native or inhabitant of Syria. 2. A member of a Chris- 
tian church using the Syriac language. 

sy^'ga (s9-ring'g9) n. [NUt < Gk. surinx, shepherd's pipe (from 
the use of its hollow stems to make pipes).] mock orange 1 
syringe (sd-rfn)', sMn)) n. [ME syryng < Med. Ut syrinza < Gk. 
suriw^ shepherd's pipe.] 1. A medical instiiiment for injecting fluids 
into the body or drawing them out of it. 2. A hypodermic syringe 
oy^iin-ginnye'U-a (sa-rfng'gO.ml-eae-o) n. [NUt : Gk. surinx, 
spmal cavity + Gk. muelos; marrow < mus, muscle, mouse.] A 
chronic disease of the spinal cord marked by the presence of liquid- 
fmcd cavities and leading to spasticity and sensory disturbances, 
syrinx (slr^ngks) n.. pi ortin-seo (sa-rin'jftz', -rfng'gCz') or oyr 
inx^eo. [Ut < Gk. surinx.] h A panpipe. 2. Zool The vocal organ 
of a bird, made up of thin vibrating muscles at or near the division of 
the tr achea. -«y<tln'8enil (sa-rln'jfi-al) ad/, 
syrphid (siir'f rd) a [NUt Syrpbidae, family name < Gk. smphos, 
gnat] Any of numerous flies of the family Syrphidae, many of 
which have a form or coloration mimicking that of bees or wasps 
—adi. Of or belonging to the Syiphidae.' 

syrphuo fly (stlr'fas) n. [NUt Syrphus, fly genus < Ck. surphos, 
gnat.] Syrphid. - - . *^ ' 

syrap also simp (sli'ap, stir'-) n. [ME jfrop < OFr. < Med. Ut 
siropus < Ar. shardb < sbariha. he drank.] 1. A thick, sweet sticky 
liquid, composed of a sugar base, natural or artificial flavoring, and 
water 2. The juice of a fruit or plant boiled- with sugar until thick 
and sticky. — oyr'up^ adj. 

ayB*sax*CMia (sls'lr-ko'sls) a [Gk. suss^irkdjis. a being overgrown 
with flesh < sussarkousthai, to be overgrown with flesh : sun-, with 
+ sarkousthai, passive of sarkoun, to cover with flesh < s^nt flesh.] 
Union of bones, as the hyoid bone and lower jaw, by muscle 
syo*tal*tic (sl-stW'tIk, -stai'-) adf. [LUt systalticus < Gk 
sustaltikos < susteiicia to contract : sun-, together + steliein, to 
make compact.] Alternately contracting and expanding, as the heart 

IPULSATINC. 

sys'tem (sis'tam) a [LUt systems, systemat- < Gk. sustima < 
sunistanai, to combine : sun-, together + histanai, to make sund.] 
1 A group of interrelated, interacting, or interdependent constitu- 
ents forming a complex whole. 2. A functionally related group of 
elements, esp.: a. The human body regarded as a functional physio- 
logical unit b. A group of physiologically complementary organs or 
parts <the nervous system > c A group of interacting mechanical 
or electrical components, d. A network of structures and channeb, 
as for communications, travel, or distribution <a broadcasting sys- 
ternXa rail system^ 3, A structurally or anatomically related 
group of parts or elements. 4. A set of interrelated ideas or principles. 
5. A social, economic, or political organizational form <thc capital- 
ist system'> & A naturally occurring group of objects or phenomena 
<the solar system'^ 7. A set of objects or phenomena grouped to- 
gether for classification or analysis, fi. Harmonious, orderly interac- 
tion. % A method : procedure. 10. Oiganized society : establishment 
<You can't beat the system. > 

8y8*tem*at*ic (sIs'ta-matTk) also oys*tem-at*i*cal (-I-koI) adf. 
L Of, marked by, based on, or making up a system. 2. Carried on in 
a step-by-step procedure. 3. Purposefully regular : methodical. 4. Of 
or relating to Uxonomic classification. — oyo'tem^af l*cnl*ly adv. 
syQ*tem*atdc8 (sIs'to-matTks) a (sing, in number). Classification 
of organisms into an orderly system indicating natural relationships. 
oyotem*a*tiam (sls'ta-m>tiz'am, sl-8t«m'>) a 1. The practice of 
classifying or systematizing. 2. Adherence to a system, 
sys'tem-a'tist (sls't>m>tist, sI-stCm'>) a 1. One who formulates 
or adheres to a system. 2. A taxonomist. 

8ys*tem*a'tize (sls't9-m>tlz') vt -tlsed, -tlx-ino, -tix««k To f or- 
miilate into or reduce to a system <amass and systematize knowl- 
edge > — 07D'tem*atl>za'tlon a ^oyo'temtftls'er a 

sys'tcm-lc (sI-stCmTk) adj. L Of or relating to a system. 2, Of, re- 
lating to, or affecting the entire body, -oyoteml'cal-ly adv 

QjQ'tetnHze (sb'ta-mlz') vt ^ized, -ladno, -!«•«>. To systematize. 
.-^yD'tem-i-sa'tlon a ^yo'tenfis'er a 
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1901-42 AUTOMQTr\Ti: FJRE APPARATUS 


Tkble 16.2.4.1(a) Suction Hose Size, Number of Sucdon lines, and Lift for Fur Pumps 




Maxfanim Sucdon 

Maximum 


Maximum 

Rated Capacity 


Hose Site 

Numoerof 


Lift 





Suction ^ 



gpm 

L/mtn 

in. 

nun 

Lines 

rt 

m 

250 

1,000 

3 

75 

t 

10 

o 

300 

1,100 

3 

75 


10 

q 

350 

1,300 

4 

100 

1 
1 

11) 


500 

2.000 

4 

100 

1 
1 


3 

750 

3,000 


no 

L 

in 

Q 
J 

1,000 

4,000 

B 

150 

1 

10 

s 

1,250 

5.000 

6 

150 

1 

10 

3 

1,500 

6.000 

6 

ISO 

2 

10 

3 

1.750 

7.000 

6 

150 

2 

8 

2.4 

' ^mso s:5oo 

6 

150 

2 

6 

1.8 

2.000 

8.000 

8 

200 

1 

6 

1.8 

2,250 

9.000 

6 

150 

3 

6 

1^ 

2^250 

9.000 

8 

200 

1 

6 

1.8 

2,300 

10,000 

6 

150 

3 

6 

1.8 

2300 

10,000 

8 

200 

1 

6 

1.8 

3.000 

12.000 

6 

150 

4 

6 

1.8 

3,000 

12.000 

8 

200 

2 

6 

1.8 


"Where more than one suction tine is used, all sucdon lines do not have co be die same hose size. 


16.2.4.2* The pump manufacturer shall certify that the pump 
is capmbie of pumping rated capacity at 150 psi (1000 kPa) net 
pump pressure at any of the following special condidonswhen 
these conditions are specified by the purchaser 

(1) At an elevadon above 2000 ft (600 m) 

(2) At lifts higher dian those listed in I^ble 16.2.4.1(a). or 
through more than 20.ft (6 m) of sucdon hose, or boch 

(3) For pumps having a rated capacity of 1500 gpm (6000 
L/min) or larger, through a single sucdon hose only, or 
through the number of hose listed in Table 16.2.4.1(a) 
attached to one side of the apparatiu only 

16.3 Pumping Engine Reqaimnents. 

16.3.1 The apparatus manu&cturer shaD approve the use of 
the pumping engine for stationary pumping applications 
based on the sii:c of the lire apparatus and the radng of the 
pump being furnished 

16.3.2 Engine Speed. 

16.3.2.1 The engine shall be capable of performing the 
pumping tests herein specified wiUiout exceeding the maxi- 
mum governed speed of the engine as shorn on a certified 
brake lionepower curve of the type of engine used ivithout 
accessories. 

16.5.2.2 The binke horsepower curve certification shall be 
signed by a responsible official of the engine manufiicturer 

16.3.3 On fire pumps of 750 gpm (3000 L/min) or greater, 
the engine/pump combinadon shall be capable of deliver- 
ing the rated pump capacity at 165 psi (1100 kPa) net piimp 
pressure. 

16.3.4* If a sepanite pumping cn^nc is provided, it shall meet 
the rcqxiircments on2.2.1.1, 12.2.1.2. 12.2.1.6. 12.2.2, 12.2.3.1. 
12.2.3.2. 12.2.4^ 12.2.5, and Sections 13.4 and 13.5. 

1 6.3.5 A supplementary heai exchanger cooling system shall 
be provided for the ptunp drive engine. 


16.3.5.1 Valving shall be installed to permit water from the 
dischaige side of the pump to cool the coolant circulating 
through the engine cooling system without intermixing. 

16.3.5.2 The heat exchanger shall maintain the temperature 
of the coolant in the pump drive engine not in excess of the 
engine manufacturer's temperature radng under all pumping 
condinoruk 

1 6.3.5.3 A drain (s t shall be provided to allow draining of the 
heat exchanger so as to prevent damage from freezing. 

16.3.6 Indicator or Light 

16.3.6.1 Where a separate engine is used to drive the pump, 
an indicaior or light that is cncigizcd wlien die pump engine 
is rtmning shall be provided in the driving compartmenL 

16.3.6.2 Tlie indicator or light shall be marked with a label 
that reads Tump Engine Running.** 

16.4 Power Train Capability. 

16.4.1 All components in the power train from the engine to 
the fire pump shall be capable of transmitdng the torque nec- 
essary to power the pump, as installed in the apparatus, for the 
pump performance points specified in 16.2.3.1 without ex- 
ceeding the component manufacturers condniious duty 
torque rating. 

1 6.4.2 Wlien pumping continuously at each of the pump per- 
formance points specified in 16.2.3.1, lubricant temperatures 
in any power train component installed in the apparams from 
the engine to the pimip shall not exceed the component 
manu&cturer's recommendadon for maximum temperature. 

16.4JI* A means shall be provided lo limit the nominal net 
engine output to a torque level ectiuil to the nominal continu- 
ous duty torque rating of the ^veakcst component, or to a level 
equal to the sum of the nominal continuous duty torque rat- 
ings of multiple components, if there are multiple devices to 
be driven simultaneously. 
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1901-40 AirrOMOTAX nRE APrARATUS 


16.GJQ Ifihe suction Inleis an; to be equipped witJi a valve. 
Siamese, or adapter lliat ivill remain in place while the appai^a- 
tus is in motion, tliat vah«, Aamcsc* or adapter shall noi 
project beyond llie apparatus running board. 

16*6.11 The purcliaser sliall specif)* if any valve, sianiese, or 
adapter is to be pennanentiy installed on an iniake ami idenuf>- 
(he brand and inodcl of such item. 

1 6.7* Pump Discharge Oudets. 

16.7.1* Discliaige outlets or2V6 in. (63 ram) or larger shall be 
provided to discharge ihe rated capacitv of the pump at the 
hoit rates shown in Tabic 1 6.7. 1 . 


l^ble 16.7.1 Disdiaige Rates by Oudet Size 


Oudet Size Flow Rates 


ui> nun L/mtn 



6.>) 

250 

1000 

3 

73 

375 

1400 

3Vi 

90 

5O0 

2000 

4 

100 

625 

2400 

4V§ 

no 

750 

3000 

5 

125 

1000 

4000 

6 

150 

1440 

5500 


16.7.1.1 If die apparatus is eqtiipped widi an aerial device 
with a tvatenvay that is permanenth* connected to the pump, 
Che discharge from diat Hatenvay shall be permitted to be 
credited as a 1000 gpm (4000L/inin) oudcL 

16.7.1.2 A minimtun of two 2K' in. (65 mm) oudets shall be 
pro^'idcd on any- pump rated at 750 gpm (3000 L/min) or 
greater, and a minimum of one 2^ in. (65 mm) outlet siiall be 
provided an am' pump rated at less than 750 gpm (5000 L/min). 

16.7.2 Discharge Outlet Connections. 

16.7.2.1 All in. (65 mm) or larger ducharge oudets diall 
be equipped with male NadonalHose threads. 

16.7.2.2** Adapter couplings with special threads or other 
means for hose atuchment shall be permitted to be famished 

on any or aJI oudets. 

16.7.3* The piping and valves supplying any preconnccied 
IVs in. (38 mm), 1% in. (45 mm), or 2 in. (52 mm) hose 
line, including the piping to the preconnectcd hose storage 
areas specified in Section 5.6(2). Section 5.5(2). 7.5.2, 
8.6.2. Sccdon 9.6(2), or Section 11.7(2). as applicable, shall 
be at least 2 in. (52 mm) in site. 

16.7.4 All disdtarge oudets, except ouUet<i to which a hose 
will be preconnected, shall be equipped with caps or closures 
capable of withsunding a minimum hydrostatic burst gauge 
pressure of 100 psi (700 kPa) over the maximum pump dose- 
off pressure or 500 psi (S400 kPa), whichever is greater. 

16.7.4. 1 Where adapters are provided on the dischaige oudets, 
the closures shall fit on the adapters. 

16.7.4.2 Caps or dosures for outlets SV6 in. (90 mm) and 
smaller in size shall be removable from the outlet but remain 
secured to the apparatus. 


16.7.5 Each discharge outlet shall be equipped with a vaK-e 
that can be opened and closed smooUily ai die flo^^-s shown in 
•Riblc 16.7.1 at pump di.scham: gauge pressures of 250 nsi 
(1700 kPa). ^ 

16.7.5.1 The flow-reguhiiing element of each x^h^e sliall not 
change iw position imder any condition of operation iliai in- 
volves dischaige pressures to tile maximum pressure of the 
pump; the means to prei^ent a change in position shall be 
incorporated in die operating medianism and shall be per- 
miaed to be manualh' or automatically controlled. 

16.7.5.2* Any 3 in. (75 mm) or larger disdiarge valve shall be a 
slow-operating vah*e. 

16.7.6 All 1 in. (38 mm) or laiga* dischaige outlets shall be 
equipped widi a drain or bleeder \ralve having a minimum % in. 
(19 mm) pipe thread connection for draining or bleeding off 
pressure from a hose oonnected to the outiet 

16.7.7 Any 2 in. (32 mm) or larger discliaige oudei that is lo- 
cated more than 42 in. (1070 mm) off the gnnand to xirhith hose 
is to be connected and that is not in a hose aorage area ^hall be 
supplied with a sweep elbow ol at least 30 degrees downivard 

16.7.8 Valves. 

1 6.7.6. 1 Each pump discharge shall have a valve that can be 
controlled from the pump operatoi*'s position. 

16.7.8.2 A secondare' valve shall be permiaed to be provided 
at a discharge oudei If required for special applications. 

16.7.9* Location of Disdsarge Outlets. 

16.7.9.1 Nodischarge outletlarger than 214 tn. (65 mm) shall 
be located at the pump operator's panel 

1 6.7.9.2 If the apparatus has a top console-type pump opera- 
tor s panel, vertical discharge oudets larger than in, 
(65 mm) shall be pcrmined at the top midship position of 
apparatus where the oudets are used for direcdy connected 
deck gtiiu or monitois and no fire hose is used for coupling 
the components. 

1 6.7.1 0 Where the valve-operating mechanism does not indi- 
cate the position of the valve, an indicator shall be provided to 
show when the valve is dosed. 

16.8 Pump Drains. 

] 6.8.1 A readii)' accessible drain va)ve(s) that is marked with a 
label as to its function shall be provided to alloH' for draining 
of the pump and all water-carrying lines and accessories. 

16.8.2 The drain valve (s) shall be operational witiioui the 
operator ivaving to get under the apparatus. 

16.9 Pump Operator's PaneL 

1 6.9.1* Each pump control gauge, and other insii-umem nec- 
essary to operate die ptimp shall be located on a pane) known 
as the pump operator's panel and shall be marked %vitii a labd 

as to its function. 

1 6.9.2 All gauges, discharge oud ets, pump intakes, and controls 
shall be illuminated to a minimum lighting le^l of 5 fc (50 be). 

16.10* Pump Controls. 

16.10.1 General Protons. Provisions shall be made for 
pladng the pump drive system in operation using controls 
and switches that arc identified and ^thin convenient 
reach of the operator. 
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16.5 Construction Kequirfrments. 

16.5.1* Weia*d moving paixs shall l>e consirucciecl of a 
coiTa^iionHTcsistani materia). 

1G.5.2 Hydrostatic Test. 

16.5.2.1 The pump body shall be subjected lo a hydrostatic 
cesi CO a gauge pressure of 500 psi (3400 kPa) minimuin for 
10 minutes. 

• 16.5.2.2 The pump manuiaciurer shall proiide a certificate 

of completion for the hydroscanc test 

16.5»3 Wliere an auxiliary pump is provided in combination 
\nth a fire pump and where the pumps are tncerconnecced so 
that pressure from one pump can be transmitted to the other 
pump, check valves, intake or disdiai^ge relief v^alves, pump 
drive gear ratios, or otlier automatic means shall be provided 
to avoid pressurizing either pump beyond its maxinrnm rated 
hydrostatic pressure. 

• 16.5.4 The entire discharge and intake piping system, vah'cs, 

drain cocks and lines, and intake and outlet closures, exclud- 
ing tlic lank fill and cank-co^ump lines on the tank side of the 
valves in those lines, shall be capable of withstanding a min.^ 
mum hydrostadc burst gauge prcssia-e of 500 psi (3400 kPa). 

16.5.5 Ptilsation-Fiee fire Streams. 

IS.dSA The pump shall be capable of producing fire 
streams tliai arc free from pulsauons. 

16.5.5.2 When an accumulator is used to provide puJsatioiv 
free Hre screams, the accumulator shall be consoruaed and 
tested in accordance with die ASME Bailar andPmswt Mssd 
Code, Secdon Vm, Division 2. 

1 6.5.6 Tlie pump shall allow a posiuve pressure water source 
CO directly add to die pump s net pump pressure. 

16.6 Pump Intake Connection& 

16.6.1* The pump shall have at least die number of in* 
take(s) required to match one of the arrangements shoKH 
in Table 16. 2.4.1 (a) for the rated capacit)' of the pump, and 
" lUe're^JUh^a intakes shall be ai least equal in size to the size 
of the suction lines for that arrangement. 

16.6.1.1 The intakes specified in 16.6.1 shall have male 
National Hose threads if the apparatus is to be used in the 
United States. 

16.6.1.2 If the couplings on the suction hose carried on the 
apparatus are of a dififerent size than the pump intake(s) or 
have means of hose attachment other than that provided on 
the intake (s), an adapter(s) shall be provided to allo^* connec- 
tion of the suction hose to die pump intake(s). 

16.6.1.3* A sign shall be provided on the pump operator's 
panel that states the following: 

W43U^nNG: Death or seriou.<^ \n)\xry might occur if proper op- 
erating pi-ocedures are not followed. The purap operatos* as 
wen as individuak connecting suppi)' or discharge hoses to the 
apparatus must be familiar \«itb water hydraulics hazards and 
component limitations. 

16.6.2 Intake Strainer. 

16.6.2.1 Each intake shall have a removable or accessible 
strainer inside the connecdon. 

16.6.2.2* The straincrls) shall restrict spherical debris that is 
too laige to pass through the pump. 


16.6.3 At least one ^-alved inuke shall be provided that can be 
controlle d trom tJic pump operator s position. 

16.6.3.1 The vah-e and piping shall be a minimimi 2V1' in. 
(65 mm ) nomina l size. 

16.6.3.2 If the intake is SK* in. (65 mm) nominal size, the 
intake sliall be equif^ed with a female %m\t\ coupling widi 
National Hose Uii-cads, 

16.6.4 Any 3 in. (75 m) or larger intake \*alve except die tank- 
to-pump intake valve shall be a sioi»M>peradng valve. 

16.6.5'' Each valved intake sliall be equipped \vidi a bleeder 
valve having a minimum % in. (19 mm) pipe thread connec- 
tion to bleed off air or water. 

16.6.5.1 Tlie bleeder valve shall be operational vndioul the 
operator having to get luider the apparatus. 

16.6.5.2 If a vah«d appliance is attached to an intake, it 
shall be equipped with a % in. (19 mm) bleeder valve on 
eacli intake. 

16.6.6 Eacli valved intake having a connection size of 3^* in. 
(90 mm) or larger shall be equipped with an adjustable auto- 
matic pressure relief device installed on the supply side of the 
valve to bleed off pressure from a hose connected to the valved 
intake. 

16.6:6.1 The pressure relief dcvioe shall discharge to atmo- 
sphere, and the discharge shall be piped or directed ai^'ay 
from the pump operator's position. 

1 6.6.6.2 The automatic pressure relief device shall be adjust- 
able from a minimum of 90 psi (620 k?a) to at least 185 psi 
(1275 kPa). 

16.6.6.3 Tlie pressure relief device, when preset at 125 psi 
(860 kPa), shall not allou* a pressure rise greater than 60 psi 
(400 kPa) at the device inlet while flowing a minimum of 
150 gpm (570 L/min). 

16.6.7 If the pump is equipped witli one or more intakes 
larger than in. (89 mm) that are not valved, an adjustable 
automatic pressure relief device shall be installed on the 
pump system to bleed ofif excess pressure from a hose con- 
nected to the pump intake. 

16.6.7.1 The automatic pressure relief device sliall be adjust* 
able frx>ro a minimum of 90 psi (620 kPa) to at least 185 psi 
(1275 kPa). 

16.6.7.2 The pressure relief device, when preset at 125 psi 
(850 kPa). shall not allow a pressure rise greater Uian 60 psi 
(400 kPa) at the device inlet vrhile flowing a minimum of 
150 gpm (570 L/min). 

16.6.7.3 The pressure rcfiefdevicesbaOdisdiaige to atmosphere. 

16.6.8 All intakes shall be provided with c^s or closures ca- 
pable of widistanding a hvdrostatic burst gauge pressure of 
500 psi (3400 kPa). 

16.6.8.1 Intakes having male threads sliall be equipped with 
caps: intakes having flEmiale direads shall be equipped with plugs. 

16.6.8.2 Where adapters for special dircads or other means 
for hose attachment are provided on the intakes, closures 
shall be provided for the adapters in heu of caps or plugs. 

16.6.9 Caps or closures for 3V^ in. (90 mm) and smaller in- 
takes shall be removable from the intakes btu remain secured 
to the apparatus. 
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